it was shown that the adaptor Gab1 binds to these tyro-6 Present address:
hepatocytes ( Figure 3D ). These findings provide com-(Holgado-Madruga et al., 1997). Thus, Met d indeed conveys a residual signal via Gab1. However, the lethal pelling evidence that in Met 2P and Met 2S receptors the docking sites were effectively converted from multifuncphenotype of met d/d mutants (Maina et al., 1996) shows that the signal is below threshold in vivo.
tional to specific for PI3K and Src.
Signaling via Gab1 Is Unaltered Downstream Generation of Mutant Mice with Met Receptors of Met Specificity-Switch Mutants Displaying Enhanced Recruitment
Since changes in Gab1 signaling would have to be taken of Specific Effectors into account when interpreting the phenotypes of the We generated met specificity-switch mutants to superMet specificity-switch mutants, we checked whether the impose a specific pathway on the background of Gab1-presence of specific binding motifs could interfere with mediated signaling. To selectively recruit PI-3 kinase or Gab1 binding and signaling. Src, the two Met multifunctional tyrosines were conWe first checked whether Met mutants could interact verted into optimal motifs for p85 (Y 1349 Figure 5C , Grb2 ( Figure 3A) . In contrast, Met 2S was pulled down by the Src SH2 domain, but not by that of p85PI3K or by middle). The specific PI3K inhibitor LY294002 blocked Akt phosphorylation in all cultures, indicating that PI3K Grb2 ( Figure 3A) . Two optimal binding sites for Grb2 (Met 2G ) allowed binding with Grb2, p85PI3K, and Src, activity is necessary for Akt activation. Surprisingly, however, the levels of phospho-Akt downstream of similar to the wild-type receptor ( Figure 3A) . Next, we asked whether mutant Met receptors interacted selecMet 2P were reduced to the same extent as downstream of Met 2S ( Figure 5C ). Figure 5B ). We also analyzed HGFtivity of the anti-Src antibodies. We detected, however, HGF-induced tyrosine phosphorylation of endogenous induced ERK1 and ERK2 phosphorylation. ERK phos- phorylation was equivalent and sustained for 60 min in Altogether, the results of the biochemical analysis described above show that following HGF stimulation (1) wild-type and met 2G/2G hepatocytes ( Figure 5C ). In contrast, phospho-ERKs were reduced in met 2P/2P and met
2S/2S
Met d maintains the ability to activate (via Gab1) a subthreshold of PI3K/Akt and Ras/ERK pathways, (2) specihepatocytes ( Figure 5C ), correlating with reduced levels of Ras-GTP in these cultures. LY294002 had no effect ficity-switch mutants fully retain Gab1 signaling, (3) Met 2P and Met 2S recruit and activate, respectively, PI3K on this pathway. able from controls, met 2S/2S mutants were born alive but died immediately after birth of respiratory failure due to ment and suggest a role for Src in promoting trophoblast proliferation. severe reduction of the diaphragm. Specific PI3K binding sites were not sufficient for normal placental develWe next turned to fetal myoblasts, a subpopulation of myoblasts that comes out of quiescence at the onset opment. Beginning at around E13.5 and becoming more evident in the next two days, the placenta of the met 2P/2P of secondary myogenesis (E14), and whose proliferation depends on Met signaling (Maina et al., 1996) . Pregnant mutants appeared paler and smaller than controls (Figure 7A) , and led to the lethality of the embryos between females were injected twice with BrdU at E15 and E15.5, and were sacrificed at E17.5. BrdU-labeled nuclei lo-E13.5 and E15.5. These results indicate that Met-mediated Src activation is sufficient for placental developcated underneath the basal lamina were counted on 
